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FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the 
Organic Chemicals (Misc) Sectional Committee had been approved by the Petroleum, Coal and Related 
Products Division Council 

Cyclohexanone (C6H10O) is an important chemical intermediate used in the production of adipic acid, 
nylon 6 and caprolactam. It is also used as a solvent and thinner for lacquers especially those containing 
nitrocellulose or vinyl chloride polymer and copolymer resins including polyvinylchloride and methacry- 
late ester polymers. It is an excellent solvent for organophosphorus insecticides. It also finds use as a 
sludge solvent in oil for piston type aircraft lubrication. 

The chemical can cause physical damage due to prolonged exposure and it can also cause acute fire hazard 
though it is non-explosive {see 4). 

For the purpose of deciding whether a particular requirement of this standard is complied with, the final 
value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance 
with IS 2 : 1960 'Rules for rounding of numerical values (revised)\ The number of significant places 
retained in the rounded off value should be the same as that of the specified value in this standard. 
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Indian Standard 
CYCLOHEXANONE — SPECIFICATION 



1 SCOPE 

This standard prescribes the requirements and 
methods of sampling and test for cyclohexanone. 

2 NORMATIVE REFERENCES 

The following Indian Standards are necessary ad- 
juncts to this standard. The standards contain 
provisions which through reference in this text con- 
stitute provisions of this standard. At the time of 
publication, the editions indicated were valid. Ail 
standards are subject to revision, and parties to 
agreements based on this standard are encouraged 
to investigate the possibility of applying the most 
recent revisions of the standards indicated below. 

IS No. Tide. 

107G : 1992 Water for general laboratory use 

{third revision) 

1448 Methods of test for petroleum 

(Part 18) : 1991 and its products: Part 18 Distil- 
lation (second revision) 



IS No, Title 

2362 : 1973 Determination of water by the 

Karl Fischer method (first 
revision) 

2552 : 1979 Steel drums (galvanized and un- 

galvanized) (second revision) 

4905 : 1968 Methods for random sampling 

8768 : 1988 Method of measurement of 

colour in liquid chemical 
products in Hazen units (first 
„ revision) 

3 REQUIREMENTS 

3.1 Description 

The material shall be colourless liquid with charac- 
teristic acetone and peppermint like odour. It shall 
be free from suspended matter and sediments. 

3.2 The material shall also comply with the re- 
quirements given in Table 1. 



Table 1 Requirements for Cyclohexanone 



SI 
No. 


Characteristic 


Requirement 


Method of Test, Ref to 




^S 




Annex 


(1) 


(2) 


(3) 


(4) 




(5) 


■) 


Colour, Hazen Units, Max 


10 


8768:1988 




— 


ii) 


Water content, percent by mass, Max 


0.1 


2362 : 1973 




_- 


m 


Distillation range 


The difference 
between the temp- 
erature (running \ 
points) at which 1 
and 96 percent of 
the volume taken have 
been collected shall 
not ^ceed 2°C. This 
range shall include 
the temperature of ISS^'C 


1448 (Part 18) : 
1991 






iv) 


Acidity (as acetic acid), percent by 
mass, Max 


0.02 


— 




A 


-V) 


Esters (ethyl acetate), 
percent by mass, Max 


0.05 


— 




B 


vi) 


Purity, percent by mass, Min 


99.8 


— 




C 


vii) 


Cyclohexanol, percent by mass, 

Max 


0.1 


— 




C 


viii) 


Cs alcohols and others, percent by 
mass, Max 


0.05 


— 




C 
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4 PRECAUTIONS IN HANDLING 

Cyclohexanone is only moderately fire hazardous 
and non-explosive. It can cause serious liver and 
kidney damage if the exposure has been great. It is 
slightly volatile. It causes irritation of mucous sur- 
face especially throat. The material shall be stored 
away from open flame and areas of acute fire 
hazard. 

5 PACKING AND MARKING 

5.1 Packing 

The material shall be packed in 200 litres mild steel 
drums (see IS 2552 : 1979). 

5.2 Marking 

The container shall be marked with the following 
information: 

a) Name of the material; 

b) Name of the manufacturer and his recog- 
nized trade mark, if any; 

c) Net mass of the material in the container; 
and 

d) Lot or batch number, in code or otherwise. 



5.3 BIS Certification Marking 

Each container may also be marked with the Stand- 
ard Mark. 

5.3.1 The use of the Standard Mark is governed by 
the provisions of the Bureau of Indian Standards 
Act, 1986 and the Rules and Regulations made 
thereunder. The details of conditions under which 
the licence for the use of the Standard Mark may be 
granted to manufacturers or producers may be ob- 
tained from the Bureau of Indian Standards. 

6 SAMPLING 

Representative samples of the material shall be 
drawn and their conformity to the standard deter- 
mined as prescribed in Annex D. 

7 QUALITY OF REAGENTS 

Unless specified otherwise pure chemicals and dis- 
tilled water {see IS 1070 : 1992) shall be used in 
tests. 

NOTE — 'Pure chemicals' shall mean chemicals that do not 
contain impurities which affect the results of analysis. 



ANNEX A 

[Table 1, SI No. (W)] 
DETERMINATION OF ACIDITY 



A-1 PROCEDURE 

Weigh about 50 g of sample to the nearest 0.1 g in 
500 ml Erlenmeyer flask. Add 50 ml of neutral 
isopropyl alcohol with the help of cylinder and 
swirl the flask gently so that uniform mixing of 
the sample and the isopropyl alcohol takes 
place. Titrate the content of the flask with 
0.1 N sodium hydroxide solution using 10 drops 
of phenolphthalein as indicator to pink 
colouration. 



A-2 CALCULATION 

Acidity (as acetic acid), Vy^ M x 6 
percent by mass = tz 

where 

V - volume in ml of sodium hydroxide 

solution, 
N - normality of sodium hydroxide, and 
M — mass in g of the sample taken for test. 



ANNEX B 

[Table \, SI No. {w)] 
DETERMINATION OF ESTER CONTENT 



B-1 OUTLINE OF THE METHOD 

The ester present in the sample are allowed to 
hydrolyze to acids in th^ presence of alcoholic 
potassium hydroxide. The consumption of al- 
coholic potassium hydroxide is a measure of ester 
present. 

B-2 APPARATUS 



B-2.1 Round Bottom Flask 

normal ground joint. 

B-2.2 Reflux Condensers 



- capacity 500 ml with 



B-2.3 Volumetric Flasks — 250 ml capacity. 

B-2.4 Heating Mantle — thermostatically control- 
led. 
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B-3 REAGENTS 

B-3.1 Potassium Hydroxide in Ethanol (96 per- 
cent) — 0.5 N. 

B-3.2 Hydrochloric Acid — 0,5N. 

B-3.3 Phenolphthaletn in Ethanol (96 Percent) — 

1 percent. 

B-4 PROCEDURE 

Transfer 50 g of pre-neutralized cyclohexanone to 
500-ml round-bottom flask. Add 50-ml of neutral- 
ized ethanol and 50-ml of 0.5 N potassium 
hydroxide with the help of 50-ml pipette. Simul- 
taneously transfer 50-ml of neutralized ethanol 
and 50-ml of alcoholic potassium hydroxide to 
another 500-ml round-bottom flask. Reflux both 
the flasks for 45 minutes. Cool the flask and transfer 



the contents to 250-ml volumetric flask,Use 
neutralized ethanol for washing and make up. 
Dilute the contents to the mark. Transfer 25-ml of 
each of above solvent to 250-ml conical flask. Add 
few drops of phenolphthalein and titrate against 0.5 
N hydrochloric acid. 

B-5 CALCULATION 



Ester content as ethyl 



acetate, percent by mass = 



_ (b - fl) X AT X 88 



M 



where 
b = 
a = 

A^ = 
M = 



titre value in ml for blank, 
titre value in ml for sample, 
normality of hydrochloric acid, and 
mass in g of sample taken for test. 



ANNEX C 

[Table 1, SI No. (vi), (vii) & (viii)] 
DETERMINATION OE PURITY, CYCLOHEXANOL, Cs ALCOHOLS AND OTHERS 



CI OUTLINE OF THE METHOD 

A small volume of cyclohexanone is injected into a 
Gas Chromatograph containing a packed column 
of Carbowax 20 M on Chromosorb WHP. 

Quantitative results are obtained by using suitable 
electronic integrator and area normalization 
method which gives direct concentration of each 
component along with the chromatogram, area, 
retention time, etc. 

C-2 APPARATUS 

Gas Chromatograpli — Any instrument having a 
hydrogen flame ionization detector that may be 
operated at the condition given below: 



Detector 

Column 

Length 

I.D. 

Stationary 

phase 

mass percent 

Temperature 

Injection 

Detector 

Column 

Carrier Gas 

Flow rate 



Flame ionization 
Stainless steel 

2 Metre 

3 mm 

15% Carbowax 20 M on 
Chromosorb WHP 80/100 
Mesh 

230''C 
230''C 
llO^C 
Nitrogen 
20 ml/min 



Air/Hydrogen : For maximum response 10:1 
air to hydrogen ratio 
: 1^1 
1 jii\ Capacity 



Sample size 
Micro-syringe — 



C-3 T^EAGENTS 

Pure compounds for calibration should include 
cyclohexylacetate, Methyl Cyclohexanone, 4- 
Methyl Cyclohexanone, Cyclohexanol of a purity 
not less than 99 percent. 

C-4 PROCEDURE 

Prepare synthetic mixture of cyclohexanol and rep- 
resentative impurities on a mass percent basis. Set 
the data on integrator for area normalization 
method. 

Inject 1 fil of the resulting solution into the 
Chromatograph and get resolution of all the inter- 
ested peaks of impurity mixture. At the end of run 
^top the integrator. The printer will print the area 
of each component. 

C-5 CALCULATION 

The integrator automatically calculates the 

amount of each individual component as follows: 

A X 100 

Percent x = -— — — - 

(Area of all peaks) 

where 

Ax = area of component X 
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ANNEX D 

{Clause 6) 
SAMPLING OF CYCLOHEXANONE 



D-1 GENERAL REQUIREMENTS 

D-LO In drawing, preparing, storing and handling 
test samples, the following precautions and direc- 
tions shall be observed. 

D-1.1 Samples shall not be taken in an exposed 
place. 

D-L2 The sampling instrument shall be clean and 
dry and shall be made oT low or reduced spark 
generating material. 

D-1.3 The samples, the material being sampled, 
the sampling instrument and the containers for 
samples shall be protected from adventitious con- 
tamination. 

D-1.4 To draw a representative sample, the con- 
tents of each container selected for sampling shall 
be mixed as thoroughly as possible by shaking or 
stirring or both, or by rolling, so as to bring all 
portions into uniform distribution. 

D-1.5 The samples shall be placed in suitable, 
clean, dry and airtight glass containers preferably of 
amber or blue colour. 

D-L^ The sample containers shall be of such a size 
that they are almost, but not completely, filled by 
the sample. 

D-1.7 Rubber stoppers or composition corks shall 
not be used for closing the sample bottles. 

D-1.8 Sealing wax or other plastic material, if used, 
shall be applied in such a way that it does not 
contaminate the sample when the bottles are 
opened, 

D-L9 Each sample container shall be protected by 
cover of oil proof paper, metal foil, viscose or other 
suitable impervious material over the stopper to 
keep away moisture and dust from the mouth of the 
bottle and to protect it while being handled. 

D-1.10 Each sample container shall be sealed air- 
tight with a suitable stopper after filling and 
marked with full details of sampling, such as the 
date of sampling, the year of manufacture, the batch 
number, the name of the sampler, etc. Particular 
care shall be taken to ensure that sealing methods 
do not contaminate the sample. 

D-2 SAMPLING INSTRUMENT 

D-2.0 The following forms of sampling instru- 
ments may be used: 



a) Sampling bottle or can, for taking samples 
from various depths of large tanks; and 

b) Sampling tube. 

D-2.1 Sampling Bottle or Can 

It consists of weighted bottle or metal container 
with removable stopper or top, to which is attached 
a light chain (see Fig. 1). The bottle or can is 
fastened to a suitable pole. For taking a sample, it 
is lowered in the tank to the required depth, and the 
stopper or top is removed by means of the chain for 
filling the container. 

D-2.2 Sampling Tube 

It is made of metal or thick glass and is about 20 to 
40 mm in diameter and 400 to 800 mm in length (see 
Fig. 2). The ends are conical and reach 5 to 10 mm 
diameter at the tips. Handling is facilitated by two 
rings at the upper end. For taking a sample, the 
apparatus is first closed at the top with the thumb 
or a stopper and lowered until the desired depth is 
reached. It is then opened for a short time to admit 
the material and finally closed and withdrawn. 

D-2.2.1 For small containers, the size of the sam- 
pling tube may be altered suitably. 

D-3 SCALE OF SAMPLING 

D-3.1 Lot 

In any consignment, all the containers of the same 
size and drawn from same batch of manufacture 
shall constitute a lot. 

D-3.2 Tests shall be conducted on each lot 
separately for ascertaining the conformity to the 
requirements of this specification. The number of 
containers to be chosen at random from the lot for 
this purpose shall depend on the size of the lot and 
shall be in accordance with col 1 and 2 of Table 2. 



Table 2 Scale of Sampling 



Number of Containers 
in the Lot 

(^) 

Up to 25 

26 to 100 

101 to 150 

151 and above 



Number of Containers 
to he Selected 

(2) 

3 
4 

5 
7 



D-3.3 The containers shall be selected from the lot 
at random and in order to ensure the randomness 
of selection, the method given in IS 4905 : 1968, may 
be followed. 



'It 



/LA 



Fig. 1 Sampling Bottle or Can 

D-4 PREPARATION OF TEST SAMPLES 

D-4.1 From each of the containers selected accord- 
ing to D-3.2 and D-3.3, small portions of the 
material shall be drawn with the help of the sam- 
pling instrument {see D-2) from several positions 
at the upper, middle and bottom layers. These 
portions shall be mixed together so as to yield a 
quantity of material not less than 1 000 ml repre- 
sentative of that container. 

D-4.2 From each of these individual samples, an 
equal quantity of material shall be taken and mixed 
thoroughly to form a composite sample, of about 



§ 



f 
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5 TO 10 mm 



20 TO 40 mm0 



JU 



TO 10 mm * 



Fig. 2 Sampling Tube 

1 000 ml. The composite test sample shall be 
divided into three equal parts, one for the pur- 
chaser, another for the supplier and the third to be 
used as a referee sample. 

D-4.3 The pafts of the composite test sample, ob- 
tained according to D-4.2, shall be transferred to 
separate containers and shall be sealed and marked 
with full identification particulars given in D-1.10. 

D-4.4 The referee test sample shall bear the seals 
of both the purchaser and the supplier. It shall be 
kept at a place agreed to between the purchaser and 
the supplier to be used in the case of any dispute 
between the two. 

D-5 CRITERIA FOR CONFORMITY 

D-5.1 The lot shall be declared as conforming to 
the requirements of this specification if the com- 
posite sample conforms to all the specified require- 
ments. 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in the country. 

Copyrij>ht 

BIS has the copyright of all its publications. No part of these publications may be reproduced in any form 
without the prior permission in writing of BIS. This does not preclude the free use, in the course of 
implementing the standard, of necessary details, such as symbols and sizes, type or grade designations. 
Enquiries relating to copyright be addressed to the Director (Publications), BIS. 

Review of Indian Standards 

Amendmejits are issued to standards as the need arises on the basis of comments. Standards are also 
reviewed periodically; a standard along with amendments is reaffirmed when such review indicates that 
no changes are needed; if the review indicates that changes are needed, it is taken up for revision. Users 
of Indian Standards should ascertain that they are in possession of the latest amendments or edition by 
referring to the latest issue of 'BIS Handbook' and 'Standards Monthly Additions'. 

This Indian Standard has been developed from Doc : No. PCD 9 ( 967 ). 



Amendments Issued Since Publication 



Amend No. 



Date of Issue 



Text Affected 



BUREAU OF INDIAN STANDARDS 



Headquarters: 



Manak Bhavan, 9 Bahadur Shah Zafar Marg, New Delhi 110002 
Telephones : 323 01 31, 323 83 75, 323 94 02 

Regional Offices : 

Central : Manak Bhavan, 9 Bahadur Shah Zafar Marg 
NEW DELHI 110002 

Eastern : 1/14 C I.T. Scheme Vll M, V. 1. P. Road, Maniktola 
CALCUTTA 700054 

Northern : SCO 335-336, Sector 34-A, CHANDIGARH 160022 
Southern : C. I. T. Campus, IV Cross Road, MADRAS 600113 



Western : Manakalaya, E9 MIDC, Marol, Andheri (East) 
MUMBAI 400093 



Telegrams : Manaksanstha 

(Common to all offices) 

Telephone 



{ 



323 76 17 
323 38 41 



{ 



337 84 99,337 85 61 
337 86 26,337 9120 



J 60 38 4? 

\ 60 20 21 



43 

25 



r 235 02 16, 235 04 42 
\235 15 19,235 23 15 



r 832 92 
\ 832 7.^ 



92 95,832 78 58 
78 91,832 78 92 



Branches : AHMADABAD. BANGALORE. BHOPAL. BHUBANESHWAR. 

COIMBATORE. FARIDABAD. GHAZIABAD. GUWAHATI. HYDERABAD. 
JAIPUR. KANPUR. LUCKNOW. PATNA. THIRUVANANTHAPURAM. 



Printed at Dee Kay Printers, New DeIhi-1 10015, India. 



